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EXPANDABLE BICYCLE HEADSET STRUCTURE 

BACKGROUND OF THE INVENTION 

Held of the Invention 

[0001] This invention generally relates to an expandable bicycle headset structure 
for a bicycle. More specifically, the present invention relates to an expandable 
bicycle headset structure configured to apply an axial force to a headset tiiat rotatably 
mounts a steerer tube of a front fork to a head tube of a bicycle frame. 
Background Information 

[0002] Bicycling is becoming an increasingly more popular form of recreation as 
well as a means of transportation. Moreover, bicycling has become a very popular 
competitive sport for both amateurs and professionals. Whether the bicycle is used 
for recreation, transportation or competition, the bicycle industry is constantly 
improving the various components of the bicycle as well as the frame of the bicycle. 
[0003] Recently, bicycles have been equipped with electrical components to make 
riding easier and more enjoyable for the rider. Some bicycles are equipped with 
computer controlled suspensions that are automatically adjusted according to the 
riding conditions by a cycle computer or control unit. An example of a computer 
controlled suspension is disclosed in U.S. Patent No. 6,543,799, which is assigned to 
Shimano, Inc. Moreover, many new bicycles have automatic shifting units that are 
automatically adjusted according to the riding conditions by a cycle computer or 
control unit. 

[0004] Accordingly, these bicycles with electrical components need to be 
equipped with control devices for controlling the various electrical components and 
one or more batteries for supplying electrical power to the various electrical 
components. Unfortunately, there is a limited amount of space on a bicycle frame to 
mount all of these electronic components such that the rider has access to the 
electronic components. In other words, these electronic components are preferably 
mounted in particular areas of the bicycle such as the handlebar, which fiirther limits 
the mounting areas for the electronic components. Also it is desirable to mount the 
electronic components in such a manner as to be attractive and easy to use. Thus, it is 
desirable to mount the electronic components in such a manner that the wire does not 
interfere with the operation of the bicycle and the wire does not detract from the 
appearance of the bicycle. 
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[0005] In view of the above, it will be apparent to those skilled in the art from this 
disclosure that there exists a need for an improved expandable bicycle headset 
structure. This invention addresses this need in the art as well as other needs, which 
will become apparent to those skilled in the art from this disclosure. 

SUMMARY OF THE INVENTION 
[0006] One object of certain embodiments of the present invention is to provide 
an expandable bicycle headset structure that is configured to apply an axial force to a 
headset used to rotatably mount a steerer tube of a front fork to a head tube of a 
bicycle frame. 

[0007] Another object of certain embodiments of the present invention is to 
provide an expandable bicycle headset structure that provides an unobstructed 
passageway or channel through the head tube of the bicycle frame for passing wires 
from components mounted in the handlebar area to components mounted on the rest 
of the bicycle. 

[0008] Another object of certain embodiments of the present invention is to 
provide an expandable bicycle headset structure that can be used to mount an 
electrical device or part in a steerer tube of a bicycle fork. 
[0009] Another object of certain embodiments of the present invention is to 
provide an expandable bicycle headset stmcture that is relatively inexpensive to 
manufacture and relatively simple to install. 

[0010] The foregoing objects can basically be attained by providing an 
expandable bicycle headset structure that basically comprises a first tubular member 
and a second tubular member. The first tubular member has a first free end, a first 
coupling end with a first mating adjustment structure, and a first bore extending 
axially between the first free end and the first coupling end. The first bore has an 
innermost diameter that is sized to receive a steerer tube therethrough.. The second 
tubular member has a second free end, a second coupling end with a second mating 
adjustment structure, and a second bore extending axially between the second free end 
and the second coupling end. The second bore has an innermost diameter that is sized 
to receive the steerer tube therethrough. The first and second mating adjustment 
structures are adjustably coupled together to change an effective overall axial length 
of the expandable bicycle headset structure. 

[001 1] These and other objects, features, aspects and advantages of the present 
invention will become apparent to those skilled in the art from the following detailed 



description, which, taken in conjunction with the annexed drawings, discloses a 
preferred embodiment of the present invention. 

BRffiF DESCRIPTION OF THE DRAWINGS 
[0012] Referring now to the attached drawings which form a part of this original 
disclosure: 

[0013] Figure 1 is a side elevational view of a bicycle that is equipped with an 
expandable bicycle headset structure in accordance with a first embodiment of the 
present invention; 

[0014] Figure 2 is a partial enl2u*ged side cross-sectional view of a top portion of 

the front suspension fork with the expandable bicycle headset structure illustrated in 

Figure 1 in accordance with the first embodiment of the present invention; 

[0015] Figure 3 is a partial top diagranrunatic plan view of a front portion of the 

bicycle illustrated in Figure 1, which illustrates the various components coupled to the 

bicycle; 

[0016] Figure 4 is a side elevational view of the expandable bicycle headset 
structure illustrated in Figures 1 and 2 in accordance with the first embodiment of the 
present invention; 

[0017] Figure 5 is a longitudinal cross-sectional view of the expandable bicycle 
headset structure illustrated in Figure 4 in accordance with the first embodiment of the 
present invention; 

[0018] Figure 6 is an exploded side elevational view of the expandable bicycle 
headset structure illustrated in Figures 1-5 in accordance with the first embodiment of 
the present invention; 

[0019] Figure 7 is an exploded longitudinal cross-sectional view of the 
expandable bicycle headset structure illustrated in Figure 6 in accordance with the 
first embodiment of the present invention; _ . 

[0020] Rgure 8 is a side elevational view of the first (top) tubular member or 
spacer of the expandable bicycle headset structure illustrated in Figures 1-7 in 
accordance with the first embodiment of the present invention; 
[0021] Figure 9 is a bottom plan view of the first (top) tubular member or spacer 
illustrated in Figure 8 for the expandable bicycle headset structure illustrated in 
Figures 1-7 in accordance with the first embodiment of the present invention; 
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[0022] Figure 10 is a top plan view of the locking member or nut of the 
expandable bicycle headset structure illustrated in Figures 1-7 in accordance with the 
first embodiment of the present invention; 

[0023] Figure 1 1 is a side elevational view of the locking member or nut 
illustrated in Figure 10 for the expandable bicycle headset structure illustrated in 
Figures 1-7 in accordance with the first embodiment of the present invention; 
[0024] Figure 12 is a top plan view of the second (bottom) tubular member or 
spacer of the expandable bicycle headset structure illustrated in Figures 1-7 in 
accordance with the first embodiment of the present invention; 

[0025] Figure 13 is a side elevational view of the second (bottom) tubular member 
or spacer illustrated in Figure 12 for the expandable bicycle headset structure 
illustrated in Figures 1-7 in accordance with the first embodiment of the present 
invention; 

[0026] Figure 14 is a partial enlarged side cross-sectional view of a top portion of 
the firont suspension fork with the expandable bicycle headset structure in accordance 
with a second embodiment of the present invention; 

[0027] Figure 15 is a side elevational view of the expandable bicycle headset 
structure illustrated in Figure 14 in accordance with the second embodiment of the 
present invention; 

[0028] Figure 16 is an exploded side elevational view of the expandable bicycle 
headset structure illustrated in Figures 14 and 15 in accordance with the second 
embodiment of the present invention; 

[0029] Figure 17 is a longitudinal cross-sectional view of the expandable bicycle 
headset structure illustrated in Figures 14-16 in accordance with the second 
embodiment of the present invention; 

[0030] . Figure 18 is an exploded longitudinal cross-sectional view of the 
expandable bicycle headset structure illustrated in Figures 14-17 in accordance with 
the second embodiment of the present invention; 

[003 1] Hgure 19 is a side elevational view of the first (top) tubular member or 
spacer of the expandable bicycle headset structure illustrated in Figures 14-18 in 
accordance with the second embodiment of the present invention; 
[0032] Figure 20 is a bottom plan view of the first (top) tubular member or spacer 
illustrated in Figure 19 for the expandable bicycle headset stmcture illustrated in 
Figures 14-18 in accordance with the second embodiment of the present invention; 



[0033] Figure 21 is a side elevational view of the split locking member or collar 
of the expandable bicycle headset structure illustrated in Figures 14-18 in accordance 
with the second embodiment of the present invention; 
[0034] Figure 22 is a top plan view of the split locking member or collar 
illustrated in Figure 21 for the expandable bicycle headset structure illustrated in 
Figures 14-18 in accordance with the second embodiment of the present invention; 
[0035] Figure 23 is a side elevational view of the second (bottom) tubular member 
or spacer of the expandable bicycle headset structure illustrated in Figures 14-18 in 
accordance with the second embodiment of the present invention; 
[0036] Figure 24 is a top plan view of the second (bottom) tubular member or 
spacer illustrated in Figure 23 for the expandable bicycle headset structure illustrated 
in Figures 14-19 in accordance with the second embodiment of the present invention; 
[0037] Figure 25 is a perspective view of an electronic suspension controller 
mounted in the ste^er tube an alternate application in accordance with the present 
invention; 

[0038] Figure 26 is a perspective view of a mechanical suspension controller 
mounted in the steerer tube an altemate application in accordance with the present 
invention; 

[0039] Figure 27 is a perspective view of a lamp switch mounted in the steerer 
tube an altemate application in accordance with the present invention; and 
[0040] Figure 28 is a perspective view of a cycle computer or controller mounted 
in the steerer tube an altemate application in accordance with the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0041] Selected embodiments of the present invention will now be explained with 
reference to the drawings. It will be apparent to those skilled in the art from this 
disclosure that the following descriptions of the embodiments of the present invention . 
are provided for illustration only and not for the purpose of limiting the invention as 
defined by the appended claims and their equivalents. 

[0042] Referring initially to Figure 1, a bicycle 10 is illustrated that is equipped 
with an expandable bicycle headset structure 1 1 and various electronic components in 
such a manner as to carryout a first embodiment of the present invention as discussed 
below. Bicycles and their various components are well known in the art, and thus, 
bicycle 10 and its various components will not be discussed and/or illustrated in detail 
herein, except for the components that relate to the present invention. Also as used 



herein, the following directional terms "forward, rearward, above, downward, vertical, 
horizontal, below and transverse" as well as any other similar directional terms refer 
to those directions of a bicycle equipped with the present invention. Accordingly, 
these terms, as utilized to describe the present invention should be interpreted relative 
to a bicycle equipped with the present invention. 

[0043] As seen in Figure 1, the bicycle 10 basically includes a main frame 12, a 
rear chain stay 13, a front wheel 14 and a rear wheel 15. The main frame 12 is also 
equipped with a seat 16, a handlebar 17 and a front suspension fork 18 that rotatably 
supports the front wheel 14 via a front dynamo hub 19 of the front wheel 14. The 
main frame 12 basically includes a top tube 12a, a seat tube 12b, a down tube 12c and 
a head tube 12d. 

[0044] As seen in Figures 1 and 2, an upper end of the front suspension fork 18 is 
movably coupled to the head tube 12d of the main frame 12, while the lower end of 
the front suspension fork 18 is coupled to the front dynamo hub 19. The front 
suspension fork 18 basically includes a steerer tube 18a rotatably mounted in the head 
tube 12d of the main frame 12 by a headset 20, a pair of telescoping struts 18b that are 
interconnected by an upper crown 18c which is coupled to the steerer tube 18a. Thus, 
the front wheel 14 is rotatably mounted to the front suspension fork 18 by the front 
dynamo hub 19 in conventional manner, 

[0045] Optionally, a wiring cap 18d is inserted in the upper end of the steerer tube 
18a for sealing off the upper end of the steerer tube 18a. Preferably, the wiring cap 
1 8d has one or more bores for receiving one or more electrical cords therethrough. In 
this embodiment, the wiring cap 18d is a plastic or rubber cap that is frictionally 
retained in the steerer tub 1 8a. 

[0046] The front suspension fork 18 is preferably an electronically controlled 
suspension that includes an electric dampening device (not shown) that changes the 
dampening charactaistics of the front suspension fork 18. Since the precise structure 
of the electric dampening device is not important to the present invention, the precise 
structure of the electric dampening device will not be discussed or illustrated in detail 
herein. An example of an electronically controlled front suspension is the frx)nt 
suspension of the Nexave C-910 components that are sold by Shimano Inc. 
[0047] As seen in Figure 2, the handlebar 17 has a mounting portion 17a that is 
fixed to the front suspension fork 18 by with a pair of bolts 17b in a conventional 



manner. Thus, the handlebar 17 is fixed to the front suspension fork 18 for turning 
the front suspension fork 18 and the front wheel 14 relative to the main frame 12. 
[0048] As also seen in Figure 2, the headset 20 includes an upper steering bearing 
set 20a and a lower steering bearing set 20b7 The headset 20 is a relatively 
conventional part of a bicycle. Thus, the headset 20 will not be discussed or 
illustrated in detail herein. The handlebar 17 is fixed to the steerer tube 18a of the 
front suspension fork 18 by the mounting portion 17a. In particular, the mounting 
portion 17a of the handlebar 17 is a tube clamp in which the inner diameter of the 
mounting bore decreases upon the tightening of the bolts 17b. In the present 
invention, the expandable bicycle headset structure 1 1 is mounted on the steerer tube 
18a of the front suspension fork 18 in between the upper steering bearing set 20a and 
the mounting portion 17a of the handlebar 17, After the mounting portion 17a of the 
handlebar 17 is fixedly clamped to the steerer tube 18a, the expandable bicycle 
headset structure 1 1 is adjusted to apply axial forces to the mounting portion 17a of 
the handlebar 17 and the headset 20. In particular, the expandable bicycle headset 
structure 1 1 is configured and arranged to expand in an axial direction on the steerer 
tube 18a to apply an axial force to the headset 20. This axial force on the headset 20 
allows the used to apply to appropriate load to the upper and lower steering bearing 
sets 20a and 20b. 

[0049] Thus, the expandable bicycle headset structure 1 1 is configured and 
arranged to aid in the mounting of the steerer tube 18a of the front suspension fork 18 
to the head tube 12d of the bicycle frame 12. Also, as discussed below, when the 
expandable bicycle headset structure 1 1 mounted on the steerer tube 18a, the center 
passageway of the steerer tube 18a is unobstructed such that the electrical cords 
and/or bicycle components can be easily inserted into the steerer tube 18a. 
[0050] Referring back to Figure 1, the rear chain stay 13 is pivotally coupled to 
the main frame 12 by a bottom bracket (not shown). A drive train 21 is also 
operatively coupled between the main frame 12 and the rear chain stay 13 in a 
conventional manner. The drive train 21 basically includes a plurality of front chain 
rings or sprockets 22 mounted on a bottom bracket (not shown), a pair of crank arms 
23 with a pair of pedals 24, a front derailleur 25 mounted on the bottom bracket (not 
shown), a drive chain 26, a plurality of rear sprockets 27 coupled to a rear hub 28 of 
the rear wheel 15 in a conventional manner, and a rear derailleur 29 mounted to the 
rear chain stay 13. Since these parts of bicycle 10 are well known in the art, these 



parts will not be discussed or illustrated in detail herein, except as they are modified 
to be used in conjunction with the present invention. Moreover, various conventional 
bicycle parts such as brakes, etc., which are not illustrated and/or discussed herein, are 
also used in conjunction with the present invention as needed and/or desired. 
[005 1] A rear suspension unit 30 is operatively coupled between the main firame 
12 and the rear chain stay 13 to absorb shocks transmitted to the rear wheel 15, The 
rear suspension unit 30 is an electronically controlled suspension that includes an 
electric dampening device (not shown) that changes the dampening characteristics of 
the rear suspension unit 30. Since the precise stmcture of the electric dampening 
device is not important to the present invention, the precise structure of the electric 
dampening device will not be discussed or illustrated in detail herein. An example of 
an electronically controlled rear suspension is the reeir suspension of the Nexave C- 
910 components that are sold by Shimano Inc. 

[0052] As seen in Figure 3, the bicycle 10 is equipped with various electronic 
control components that are mounted on the handlebar 17. Jn particular, the bicycle 
10 is equipped with a cycle computer 31, a front electronic shifting unit 32 and a rear 
electronic shifting unit 33. The cycle computer 31 is electrically coupled to various 
electronic components including, but not limited to, the front dynamo hub 19, the 
front electronic shifting unit 32, the rear electronic shifting unit 33, the front electric 
dampening device and the rear electric dampening device. The cycle computer 31 is 
preferably electrically coupled to these various electronic components by an electrical 
cord 34 that splits into several feed wires or cord portions (only two electrical cords 
35 and 36 will be illustrated in Figure 2 for the sake of simplicity and for easy of 
illustration) that each includes a plurality of electrical conductors. Examples of 
various electronic control components that can be used with the present invention are 
the Nexave C-910 components that are sold by Shimano Inc. 
[0053] The cycle computer 3 1 includes a plurality of push buttons for operating 
the automatic shifting control and the automatic suspension control. In the illustrated 
embodiment, as seen in Figure 2, the cycle computer 31 is electrically coupled to the 
front electronic shifting unit 32 and the rear electronic shifting unit 33 by electrical 
cords 32a and 33a, respectively. The cycle computer 31 is preferably configured and 
arranged with control programs stored for controlling the automatic suspension and 
the automatic shifting based on the rider input conmiands and/or riding conditions 
from sensors (not shown). Alternatively, the cycle computer 31 preferably includes a 

-8- 



microcomputer with a control program that controls the automatic shifting control and 
the automatic suspension control. The cycle computer 3 1 can also include other 
conventional components such as an input interface circuit, an output interface circuit, 
and storage devices such as a ROM (Read Only Memory) device and a RAM 
(Random Access Memory) device. The microcomputer of the cycle computer 31 is 
programmed to display various information such as the status of the various 
components as well as programmed to control automatic shifting control and the 
automatic suspension control. The memory circuit stores processing results and 
control programs that are run by the processor circuit. 

[0054] Referring back to Figure 2, the electrical cord 35 that extends from the 
electrical cord 34 electrically couples the cycle computer 31 to the electric dampening 
device of the rear suspension unit 30, the front derailleur 25 and the rear derailleur 29 
thereto. 

[0055] Preferably, as seen in Figure 3, the electrical cord 35 splits into several 
feed wires or cord portions that includes an electrical cord portion 35a electrically 
coupled to the electric dampening device of the rear suspension unit 30, an electrical 
cord portion 35b electrically coupled to an electric device of the front derailleur 25, 
and an electrical cord portion 35c electrically coupled to the rear derailleur 29. 
Accordingly, each of these cord portions 35a-35c includes a plurality of electrical 
conductors. 

[0056] The electrical cord 36 that extends from the electrical cord 34 electrically 
couples the cycle computer 3 1 to the electric dampening device of the front 
suspension fork 18 and the front dynamo hub 19. Preferably, the electrical cord 36 
splits into several feed wires or cord portions that include a plurality of electrical 
conductors. 

[0057] . . Since the precise structure of the electrical cords 34, 35 and 36 as well as 
their various electrical connections are not important to the present invention, the 
precise structure of the electrical cords 34, 35 and 36 as well as their various electrical 
connections will not be discussed or illustrated in detail herein. In fact, the structure 
of the electrical cords 34, 35 and 36 as well as their various electrical connections 
have been illustrated in a simplified manner for the sake of simplicity and for easy of 
illustration. Moreover, the construction of the electrical cords 34, 35 and 36 as well 
as their various electrical connections will depend upon the number and type of 
electrical components that are connected to the cycle computer 3 1 . 



[0058] As seen in Figure 3, the front shifting unit 32 includes a plurality of 
shifting push buttons for manually shifting the front derailleur 25 when the cycle 
computer 31 has been set by the rider to a manual mode. In the illustrated 
embodiment, as seen in Figure 2, the front shifting unit 32 is electrically coupled to 
the cycle computer 31 by the electrical cord 32a. In the preferred embodiment, the 
front shifting unit 32 inputs electrical commands to the cycle computer 31. 
[0059] As seen in Figure 3, the rear shifting unit 33 includes a plurality of shifting 
push buttons for manually shifting the rear derailleur 29 when the cycle computer 31 
has been programmed or set by the rider to a manual mode. In the illustrated 
embodiment, the rear shifting unit 33 is electrically coupled to the cycle computer 31 
by the electrical cord 33a. In the preferred embodiment, the rear shifting unit 33 
inputs electrical conunands to the cycle computer 3 1 . 

[0060] Tuming now to Figures 4-7, the expandable bicycle headset structure 1 1 is 
coupled to the steerer tube 18a of the front suspension fork 18 in accordance with the 
first embodiment of the present invention. The expandable bicycle headset structure 
1 1 basically includes a top (first) tubular member or spacer 61, a locking member or 
nut 62, and a bottom (second) tubular member or spacer 63. 

[0061] The expandable bicycle headset structure 1 1 is configured and arranged to 
aid in the mounting of the steerer mbe 18a of the front suspension fork 18 to the head 
tube 12d of the bicycle frame 12. In particular, the expandable bicycle headset 
structure 1 1 is configured and arranged to be mounted on the steerer tube 1 8a to apply 
an axial force to the headset 20 that rotatably mounts the steerer tube 18a of the front 
suspension fork 18 to the head tube 12d of the bicycle frame 12. When the 
expandable bicycle headset structure 1 1 is mounted on the steerer tube 18a, the center 
passageway of the steerer tube 18a is unobstructed such that the electrical cords 35 
and 36 can be easily inserted therethrough. As explained below, the top and bottom 
tubular spacers 61 and 63 are adjustably coupled together to change an effective 
overall axial length of the expandable bicycle headset structure 11. Thus, top and 
bottom tubular spacers 61 and 63 apply an axial force to the headset 20 that rotatably 
mounts the steerer tube 18a of the front suspension fork 18 to the head tube 12d of the 
bicycle frame 12. 

[0062] Referring now to Figures 8 and 9, the top tubular spacer 61 is preferably 
constructed as a one-piece, unitary member from a hard rigid material. More 
preferably, the top tubular spacer 61 is constructed of a metallic material that is 
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especially suitable for bicycles. The top tubular spacer 61 basically includes a tubular 
body 71 with a first free end 72 with a tool engagement flange 73, and a first coupling 
end 74 with a set of first threads 75. The top tubular spacer 61 also has a first bore 76 
extending axially between the first free end 72 and the first coupling end 74. The first 
bore 76 has an innermost diameter that is sized to receive the steerer tube 18a 
therethrough. Preferably, the first bore 76 has a uniform cylindrical surface that is 
slightly larger than the outer diameter of the steerer tube 18a so that the top tubular 
spacer 61 fits snugly on the steerer tube 18a as shown, 

[0063] The tool engagement flange 73 is located at the first free end 72 of the top 
tubular spacer 61 with an outermost width of the tool engagement flange 73 being 
greater than the outer diameter of the tubular body 7 1 . The tool engagement flange 73 
has an outer peripheral surface with a pair of pareillel tool engagement surfaces 73a. 
Of course, the tool engagement flange 73 can have other non-circular shapes as 
needed and/or desired. In any event, the tool engagement flange 73 is configured and 
arranged such that a tool can be used to rotate the top tubular spacer 61 when installed 
on the steerer tube 1 8a. 

[0064] Referring now to Figures 10 and 1 1, the locking member or nut 62 is 
preferably constructed as a one-piece, unitary member from a hard rigid material. 
More preferably, the locking member or nut 62 is constructed of a metallic material 
that is especially suitable for bicycles. The locking member or nut 62 is configured 
and arranged to be selectively set to prevent relative adjustment between the top and 
bottom tubular spacers 61 and 63. The locking nut 62 is threadedly coupled to the top 
tubular spacer 61 . In particular, the locking nut 62 has internal threads 62a that 
threadedly engage the first threads 75. Thus, rotation of the locking nut 62 causes the 
relative axial movement between the top tubular spacer 61 and the locking nut 62. 
The locking nut 62 also an outer peripheral surface having a non-circular shape that 
forms a plurality pairs of parallel tool engagement surfaces 62b. 
[0065] Referring now to Figures 12 and 13, the bottom (second) tubular spacer 63 
is preferably constructed as a one-piece, unitary member from a hard rigid material. 
More preferably, the bottom tubular spacer 63 is constructed of a metallic material 
that is especially suitable for bicycles. The bottom tubular spacer 63 basically 
includes a tubular body 81 with a second free end 82 with a tool engagement portion 
83 (a pair of parallel surfaces), and a second coupling end 84 with a set of second 
(internal) threads 85. The bottom tubular spacer 63 also has a second bore 86 



extending axially between the second free end 82 and the second coupling end 84. 
The second bore 86 is preferably a stepped shaped bore with a large diameter 
cylindrical section 86a having the second threads 85 formed thereon and a small 
diameter cylindrical section 86b formed by an inner annular flange 87. This inner 
annular flange 87 defines innranost diameter of the second bore 86. Thus, the 
innermost diameter of the second bore 86 is sized to receive the steerer tube 18a 
therethrough. Preferably, the innermost diameter of the second bore 86 is slightly 
larger than the outer diameter of the steerer tube 18a so that the top tubular spacer 61 
fits snugly on the steerer tube 18a as shown. The second threads 85 form an effective 
inner diameter that is larger than the innermost diameter of the second bore 86 of the 
bottom tubular spacer 63. The second threads 85 threadedly engage the first threads 
75. 

[0066] The tool engagement portion 83 is located at the second free end 82 of the 
bottom tubular spacer 63. The tool engagement portion 83 has an outer peripheral 
surface with a pair of parallel tool engagement surfaces 83a. Of course, the tool 
engagement portion 83 can have other non-circul£ir shapes as needed and/or desired. 
In any event, the tool engagement portion 83 is configured and arranged such that a 
tool can be used to rotate the bottom tubular spacer 63 when installed on the steerer 
tube 18a. 

[0067] The first threads 75 form a first mating adjustment structure of the 
expandable bicycle headset structure 11. The first threads 75 are external threads 
formed on an outer surface of the top tubular spacer 61 . The first threads 75 
preferably extend from the first coupling end 74 to the tool engagement flange 73. 
[0068] The second threads 85 form a second mating adjustment structure of the 
expandable bicycle headset structure 11. The second threads 85 are internal threads 
formed on large diameter cylindrical section 86a of the second bore 86. The second 
threads 85 preferably extend from the second coupling end 84 to the inner annular 
flange 87. The second threads 85 threadedly engage the first threads 75. Thus, 
relative rotation between the top tubular spacer 61 and the bottom tubular spacer 63 
causes relative axial movement between the top tubular spacer 61 and the bottom 
tubular spacer 63. In other words, the first and second threads 75 and 85 that form the 
first and second mating adjustmmt structures are adjustably coupled together to 
change an effective overall axial length of the expandable bicycle headset structure 11. 
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SECOND EMBODIMENT 
[0069] Referring now to Figures 14-24, an expandable bicycle headset structure 
21 1 in accordance with a second embodiment will now be explained. The expandable 
bicycle headset structure 21 1 is installed on the steerer tube 18a of the front 
suspension fork 18 of the bicycle 10. In other words, the expandable bicycle headset 
structure 211 replaces the expandable bicycle headset structure 1 1 . Accordingly, in 
this second embodiment of the present invention, the expandable bicycle headset 
structure 21 1 is mounted on the steerer tube 18a of the front suspension fork 18 in 
between the upper steering bearing set 20a and the mounting portion 17a of the 
handlebar 17. After the mounting portion 17a of the handlebar 17 is fixedly clamped 
to the steerer tube 18a, the expandable bicycle headset stmcture 21 1 is adjusted to 
apply axial forces to the mounting portion 17a of the handlebar 17 and the headset 20. 
In particular, the expandable bicycle headset structure 21 1 is configured and arranged 
to expand in an axial direction on the steerer tube 18a to apply an axial force to the 
headset 20. This axial force on the headset 20 allows the used to apply to appropriate 
load to the upper and lower steering bearing sets 20a and 20b. 

[0070] The expandable bicycle headset structure 211 basically includes a top (first) 
tubular member or spacer 261, a locking member or collar 262, and a bottom (second) 
tubular member or spacer 263. In this embodiment, the bicycle headset structure 311 
also includes an additional bottom (third) tubular member or spacer 264 that located 
on the steerer tube 18a between the bottom (second) tubular spacer 263 and the upper 
steering bearing set 20a of the headset 20. As explained below, the top and bottom 
tubular spacers 261 and 263 are adjustably coupled together to change an effective 
overall axial length of the expandable bicycle headset structure 211. Thus, top and 
bottom tubular spacers 261 and 263 apply an axial force to the headset 20 that 
rotatably mounts the steerer tube 18a of the front suspension fork 18 to the head tube 
12d of the bicycle frame 12. 

[007 1] Thus, as in the prior embodiment, the expandable bicycle headset structure 
21 1 is configured and arranged to aid in the mounting of the steerer tube 18a of tfie 
front suspension fork 18 to the head tube 12d of the bicycle fi:ame 12. In particular, 
the expandable bicycle headset structure 21 1 is configured and arranged to be 
mounted on the steerer tube 18a to apply an axial force to the headset 20 such that the 
upper and lower steering bearing sets 20a and 20b are properly loaded. Also when the 
expandable bicycle headset structure 21 1 is mounted on the steerer tube 18a, the 
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center passageway of the steerer tube 1 8a is unobstructed such that the electrical cords 
35 and 36 can be easily inserted therethrough. 

[0072] Referring now to Figures 19 and 20, the top tubular spacer 261 is 
preferably constructed as a one-piece, unitary member from a hard rigid material. 
More preferably, the top tubular spacer 261 is constructed of a metallic material that 
is especially suitable for bicycles. The top tubular spacer 261 basically includes a 
tubular body 271 with a first free end 272 with a tool engagement flange 273, and a 
first coupling end 274 with a set of first threads 275. The top tubular spacer 261 also 
has a first bore 276 extending axially between the first free end 272 and the first 
coupling end 274. The first bore 276 has an innermost diameter that is sized to 
receive the steerer tube 18a therethrough. Preferably, the first bore 276 has a uniform 
cylindrical surface that is slightly larger than the outer diameter of the steerer tube 18a 
so that the top tubular spacer 261 fits snugly on the steerer tube 18a as shown. 
[0073] The tool engagement flange 273 is located at the first free end 272 of the 
top mbular spacer 261 with an outermost width of the tool engagement flange 273 
being greater than the outer diameter of the tubular body 27 1 . The tool engagement 
flange 273 has an outer peripheral surface with a plurality of pair of parallel tool 
engagement surfaces 273a. Of course, the tool engagement flange 273 can have other 
non-circular shapes as needed and/or desired. Li any event, the tool engagement 
flange 273 is configured and arranged such that a tool can be used to rotate the top 
tubular spacer 261 when installed on the steerer tube 18a. 

[0074] Referring now to Figures 21 and 22, the split locking member or collar 262 
is preferably constructed as a one-piece, unitary member from a hard rigid material, 
except for the tightening or fastening screw 265 which is a separate element. More 
preferably, the split locking collar 262 and the tightening screw 265 are constructed of 
a metallic material that is especially suitable for bicycles. The split locking collar 262 
is configured and arranged to be selectively set to prevent relative adjustmoit between 
the top and bottom tubular spacers 261 and 263. 

[0075] The locking collar 262 is a split ring-shaped member having an adjustable 
inner diameter. The locking collar 262 is configured and arranged to apply an axial 
force on the top and bottom tubular spac^ 261 and 263. The locking collar 262 
basically includes a split ring portion with an inwardly tapered section 277 and a pair 
of generally radially extending flanges 278 and 279. The tapered section 277 is 
configured and arranged to contact the top and bottom tubular spacers 261 and 263 to 
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apply opposite cixial forces. In particular, the tapered section 277 has an upper 
tapered contact surface 277a, a lower tapered contact surface 277b and a center 
connecting surface 277c that extends axially between the upper and lower tapered 
contact surfaces 277a and 277b. The upper and lower tapered contact surfaces 277a 
and 277b are generally split frustoconical surfaces that converge towards each other 
as they approach the center axis of the locking collar 262, The center connecting 
surface 277c is preferably a split cylindrical surface. 

[0076] The flanges 278 and 279 are provided with holes 278a and 279a that 
receive the tightening or fastening screw 265. In particular, the hole 278a of the 
flange 278 is a threaded hole that is threadedly engaged with the fastening screw 265. 
The hole 279a of the flange 279 is preferably an unthreaded hole in which the shaft 
portion of the fastening screw 265 freely passes through. The head of the fastening 
screw 265 is larger than the diameter of the hole 279a of the flange 279. 
[0077] As the fastening screw 265 is turned, the flanges 278 and 279 are squeezed 
together to reduce the inner diameter of the locking collar 262. This reduction in 
diameter of the locking collar 262 causes the upper and lower tapered contact surfaces 
277a and 277b to contact the top and bottom tubular spacers 261 and 263 to apply 
opposite axial forces to the top and bottom tubular spacers 261 and 263. As a result, 
the top and bottom tubular spacers 261 and 263 are substantially prevented from 
relative axial movement. 

[0078] Referring now to Figures 23 and 24, the bottom (second) tubular spacer 
263 is preferably constructed as a one-piece, unitary member from a hard rigid 
material. More preferably, the bottom tubular spacer 263 is constructed of a metallic 
material that is especially suitable for bicycles. The bottom tubular spacer 263 
basically includes a tubular body 281 with a second free end 282 and a second 
coupling end 284. The bottom tubular spacer 263 has an outer peripheral surface.that 
constitutes a tool engagement portion 283 with a plurality of pairs of parallel tool 
engagement surfaces 283a. Of course, the tool engagement portion 283 can have 
other non-circular shapes as needed and/or desired. In any event, the tool engagement 
portion 283 is configured and arranged such that a tool can be used to rotate the 
bottom tubular spacer 263 when installed on the top tubular spacer 261. 
[0079] The bottom tubular spacer 263 has a second bore 286 extending axially 
between the second free end 282 and the second coupling end 284. The second bore 
286 has a set of second (internal) threads 285 formed thereon. 



- 15- 



[0080] The first threads 275 form a first mating adjustment structure of the 
expandable bicycle headset structure 211. The first threads 275 are external threads 
formed on an outer surface of the top tubular spacer 261 . The first threads 275 
preferably extend from the first coupling end 274 to the tool engagement flange 273. 
[0081] The second threads 285 form a second mating adjustment structure of the 
expandable bicycle headset structure 211. The second threads 285 are internal threads 
formed on the second bore 286. The second threads 285 threadedly engage the first 
threads 275. Thus, relative rotation between the top tubular spacer 261 and the 
bottom tubular spacer 263 causes relative axial movement between the top tubular 
spacer 261 and the bottom tubular spacer 263. In other words, the first and second 
threads 275 and 285 that form the first and second mating adjustment structures are 
adjustably coupled together to change an effective overall axial length of the 
expandable bicycle headset structure 211. 

[0082] Referring back to Figures 14, the additional bottom (third) tubular spacer 
264 is preferably constructed as a one-piece, unitary member from a hard rigid 
materi£d. More preferably, the additional bottom tubular spacer 264 is constructed of 
a metallic material that is especially suitable for bicycles. The additional bottom 
tubular spacer 264 is a cylindrical washer that is concentrically mounted around the 
tubular body 281 of the bottom tubular spacer 263. Thus, the bore of the additional 
bottom tubular spacer 264 has an innermost diameter that is sized to receive the 
tubular body 281 of the bottom tubular spacer 263 therethrough. Preferably, the first 
bore 276 has a uniform cylindrical surface that is slightly larger than the outer 
diameter of the steerer tube 18a so that the top tubular spacer 261 fits snugly on the 
steerer tube 18a as shown. 

VARIOUS APPLICATIONS 
[0083] Referring now to Figures 25-28, when one of the expandable bicycle 
headset structures 1 1 and 21 1 are used the steerer tube 18a has an imobstructed 
passageway that can be used to run wires as shown in Figures 3 and 14 or to mount 
one of the bicycle components C1-C4 as shown in Figures 25-28. 
[0084] As seen in Figure 25, the bicycle component Ci is an electronic suspension 
controller, i.e., an electrical device, which has an operator using portion Pi and a 
steerer tube insertion portion P2. A printed circuit board and a battery are located 
inside the steerer tube insmion portion P2. The operator using portion Pi has an 
outermost width that is larger than inner diameter of the steerer tube 18a, while the 
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steerer tube insertion portion P2 has an outermost width that is smaller than inner 
diameter of the steerer tube 18a. Thus, the electronic suspension controller Ci can be 
inserted into the passageway of the steerer tube 18a such that the steerer tube 18a is 
located between the steerer tube insertion portion and one of the expandable bicycle 
headset structures 1 1 and 21 1 that is mounted to the steerer tube 18a. The precise 
structure of the electronic suspension controller Ci is not important to the present 
invention. Thus, the precise structure of the electronic suspension controller Ci will 
not be discussed or illustrated in detail herein. 

[0085] As seen in Figure 26, the bicycle component C2 is a mechanical 
suspension controller, i.e., a cable operating device, which has an operator using 
portion Pi' and a steerer tube insertion portion P2'. A cable winding mechanism is 
located inside the steerer tube insertion portion P2* for winding an inner wire of a 
cable in response to rotation of the operator using portion Pi*. The operator using 
portion Pi' has an outermost width that is larger than inner diameter of the steerer tube 
18a, while the steerer tube insertion portion P2' has an outermost width that is smaller 
than inner diameter of the steerer tube 18a. Thus, the mechanical suspension 
controller C2 can be inserted into the passageway of the steerer tube 18a such that the 
steerer tube 18a is located between the steerer tube insertion portion and one of the 
expandable bicycle headset structures 1 1 and 211 that is mounted to the steerer tube 
18a. The precise structure of the mechanical suspension controller C2 is not important 
to the present invention. Thus, the precise structure of the mechanical suspension 
controller C2 will not be discussed or illustrated in detail herein. 
[0086] As seen in Figure 27, the bicycle component C3 is an electrical switch, i.e., 
an electrical device, which has an operator using portion Pi"' and a steerer tube 
insertion portion P2"'. Electrical contacts are located inside the steerer tube insertion 
portion P2"' for turning on and off an electrical component of the bicycle such as a 
lamp in response to rotation of the operator using portion Pi*". The operator using 
portion Pi'" has an outermost width that is larger than inner diamet^ of the steerer 
tube 18a, while the steerer tube insertion portion P2'" has an outermost width that is 
smaller than inner diameta: of the steerer tube 1 8a. Thus, the electrical switch C3 can 
be inserted into the passageway of the steerer tube 18a such that the steerer tube 18a is 
located between the steerer mbe insertion portion and one of the expandable bicycle 
headset structures 1 1 and 211 that is mounted to the steerer tube 18a. The precise 
structure of the electrical switch C3 is not important to the present invention. Thus, 

- 17- 



the precise structure of the electrical switch C3 will not be discussed or illustrated in 
detail herein. 

[0087] As seen in Figure 28, the bicycle component C4 is a cycle computer with a 
display, i.e., an electrical device, which has an operator using portion Pi"" such as 
push buttons and a steerer tube insertion portion P2"". Various electrical parts are 
located inside the steerer tube insertion portion P2"" for operating an electrical 
component of the bicycle and/or displaying information in response to input signals 
from sensors. The operator using portion Pi"" has an outermost width that is larger 
than inner diameter of the steerer tube 18a, while the steerer tube insertion portion 
P2"" has an outermost width that is smaller than inner diameter of the steerer tube 18a. 
Thus, the cycle computer C4 replaces the cycle computer 3 1 and can be inserted into 
the passageway of the steerer tube 18a such that the steerer tube 18a is located 
between the steerer tube insertion portion and one of the expandable bicycle headset 
structures 1 1 and 211 that is mounted to the steerer tube 18a. The precise structure of 
the cycle computer C4 is not important to the present invention. Thus, the precise 
structure of the cycle computer C4 will not be discussed or illustrated in detail herein. 
[0088] In the prior embodiments and applications, the terms of degree such as 
"substantially", "about" and "approxin[iately" as used herein mean a reasonable 
amount of deviation of the modified term such that the end result is not significzuitly 
changed. These terms should be construed as including a deviation of at least ± 5% of 
the modified term if diis deviation would not negate the meaning of the word it 
modifies. 

[0089] While only selected embodiments have been chosen to illustrate the 
present invention, it will be apparent to those skilled in the art from this disclosure 
that various changes and modifications can be made herein without departing from the 
scope of the invention as defined in the appended claims. Furthermore, the foregoing 
descriptions of the embodiments according to the present invention are provided for 
illustration only, and not for the purpose of limiting the invention as defined by the 
appended claims and their equivalents. 
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